cAMP at 10 mU/l bovine TSH. Thyroid stimulating activities measured using FRTL-5 cells significantly correlated with those measured using cultured porcine thyroid cells. Thyroid stimulating activities were detected in all of the 50 patients with hyperthyroid Graves' disease, the 14 patients with recurrent hyperthyroid Graves' disease, and the 25 patients with ophthalmic Graves' disease. Thyroid stimulating activity was also detected in some patients (9/24, 37.5%) with Hashimoto's thyroiditis whose serum TSH concentrations were higher than 30 mU/l. However, it was completely abolished by pre-treatment of the sera with anti-TSH antibodies. Although thyroid stimulating activities were detected in one of the patients with simple goitre (N Thyroid stimulating antibodies (TSAb) Kasagi et al. 1980) . Since the development of a TSAb assay by Toccafondi et al. (1980) , the cAMP increase in cultured thy¬ roid cells has been commonly used as an index of stimulation. Assay sensitivity was enhanced by using a hypotonie assay medium (Kasagi et al. 1982; Rapoport et al. 1982; Zakarija et al. 1985) . Furthermore, by measuring cAMP released into the assay medium instead of total cAMP (Rapo¬ port et al. 1984) and adding crude immunoglo¬ bulin (Ig) fractions sedimented from serum with polyethylene glycol (PEG) directly into the cul¬ tured cells (Kasagi et al. 1986) (Kasagi et al. 1982 (Kasagi et al. , 1986 Absorption of TSH in sera by antibodies against TSH was performed using the method previously described (Kasagi et al. 1986 ).
All data were analyzed for statistical significance by Student's two-tailed i-test.
Results
The ability of an acute addition of TSAb to stimulate cAMP release into modified Hank's me¬ dium 2 was compared on different days (1, 3, 5, 7, When the cells were exposed to TSH or Graves' Ig, the ratio of cAMP released into the medium to total (both intracellular and extracellular) cAMP significantly correlated with the total cAMP pro¬ duced as shown in fig. 1 (Fig. 2) . A significant correlation was also observed between TSAb activity assessed using FRTL-5 cells and cultured human thyroid cells, although the number of samples studied was small (N = 23, r = 0.830, < 0.001). cells gave a slightly higher response than porcine (Fig. 2) or human cells (data not shown).
As shown in Fig. 3 (1985) .
Removal of sodium chloride from the medium potentiated the cAMP response (Table 1) , as was observed in assays using human (Kasagi et al. 1982; Rapoport et al. 1982 Rapoport et al. , 1984 Zakarija et al. 1985) and porcine (Smith et (Teng et al. 1977) and is partly proven by the fact that some of the patients are hypothyroid (Christy et al. 1977) . As another possibility, some qualitative difference between the TSH receptor antibodies in ophthal¬ mic and thyrotoxic Graves' disease might be spe¬ culated, considering the reported lower incidence of TSH-binding inhibitor immunoglobulins in pa¬ tients with ophthalmic than in those with thyro¬ toxic Graves' disease (Teng et al. 1977; Konishi et al. 1987 ). However, the in vivo mechanism by which TSAb induce clinical manifestation of hyperthyroidism still remains to be clarified.
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